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Abstract
Rodna Mountains show a relatively complex and varied aspect, due to the geological, pedological and hydrology
complexity which occurred over time. Pastures partially exploited as alpine and subalpine meadows accupies an area of
over 5228.34 hectares, being frequently mapped those with high and middle conservation value, followed by those with
low conservation value with endemic species. The purpose of this study refers to the process of soil erosion which
frequently encountered in the last years together with the intensive exploitation of the natural resources, primarily the
deforestation and the intensive grazing. The soil erosion process in alpine meadows is influenced by a series of chemical
and geomorphological factors, by the climate and soil characteristics and also by the land cover management.
Morphometric characteristics and grazing influence alpine and subalpine soil degradation in consisting excess of nitrates,
which appears from the over usage of organic fertilization.
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1. Introduction
Soil erosion is an easy measure of the easiness
which a soil can be eroded by the action of surface
water drainage, expressed by the amount of material
removed from the ground, in standard conditions of
climate, slope and land use. In other words, soil
degradation can be considered as the vulnerability of
soil to erosion, given by its inherent properties and
the relations with other erosional factors. Soil erosion
is determined by a number of physical, chemical and
mineralogical properties of which the most important
role relies to the sourness, organic matter content, soil
texture and moisture.
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The factors that influence soil erosion from
alpine and subalpine meadows from Rodnei
Mountains are numerous, acting interactively with
different intensities, each and one of them playing a
key role in rating the erosional processes [1, 2, 4, 6].
Analyzing a humosiosol located in the alpine,
which has a current use of pasture laid on an irregular
slopes, it can be seen a clear contrast between the
superior and inferior horizons, inferior horizons
being sandy loam and superior horizons clay loam.
Also, at horizon A/C we notice a pronounced
increase of the percentage of skeleton (31%), within
these conditions and based on textural changes,
degradation of structure, the decline of organic matter
and the soil erosion increases considerably to the
underlying horizons [3, 5].
Humosiosol is formed on sericite-chlorite
shales, with clayey texture, strongly acidic, rich in
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Figure 1. Organic matter in Rodna meadows
organic matter, low saturated in bases in conditions
of intense and long pastoral use.
Even though soil erosion can be appreciated
based on factors that have an influence, its role in the
erosion processes can only be appreciated in relation
with other factors that lead to installation of soil
erosion: the length and gradient of the slope,
vegetation coverage, rainwater aggression, the
category of land use, the intensity of land usage and
the nitrate pollution.
2. Material and Method
Findings soils erosion can be done using direct
methods based on direct measurements made in drain
lots, pedological research that evaluate the soil
erosion by studying soil profiles, soil erosion
resistance with different properties and by indirect
methods, based on mathematical calculations.
Direct methods for estimating soil erosion are
costly and time consuming, while indirect methods
can be
more easily applied, but requiring instead analytical
data’s of precision regarding the physicochemical
and microbiological properties of soils. These
indirect methods are the result of statistical
processing from datas obtained from long-term
measurements.
For this study we used a number of analytical
data’s of soil profiles located in alpine meadows of
Rodnei Mountains, whose profile analyzes were
performed by the methodology and guidelines
developed by ICPA Bucharest. The humus index
used in assessing the nitrogen supply was calculated
using the degree of saturation in bases and humus
content after the formula: IN=NxV%/100. The
determination of soil reaction was performed using
colorimetric methods in aqueous extract.
This study proposes a GIS based model for the
computation and representation of areas, which are
exposed to soil erosion from Rodnei Mountains
meadows.
The model uses five major factors in the
computation of soil loss in alpine meadows from
Rodnei National Park.
The erosion values varies simultaneous with
the climatic variation, so the values obtained from
USLE are more precise, using average long-term
values.
The formula is: E = K ⋅Ls ⋅S ⋅C ⋅CS where, E
is the average annual surface erosion rate in
tons/ha/year, K: correction coefficient for climatic
(rain) aggressivity, Ls: slope length coefficient and
slope degree defined as the topographic factor, S: the
correction coefficient for soil erodibility, C:
correction coefficient for cover-management factor
and vegetation characteristics, CS: correction
coefficient, for the effect of erosion control
measurements.
3. Results and Discussions
In general, meadows used as pastures, don’t
provide shelter to plant species of conservative
interest at national and community level, therefore,
the quotas that achieves in present the grazing, do not
endangers the existence of protected species, these
being stationed mainly in rocky habitats.
Analyzing the chemical properties of soil and
calculating the values of erosion, were obtained a
series of results that highlight the role of some
chemical properties in sizing the alpine meadows
from Rodnei Mountains.
Organic matter content helps create soil
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Figure 2. Soil pH in Rodna meadows
structural aggregates and maintain their hydro
stability, acting as liaison agent between mineral
particles. The influence of organic matter occurs
depending on the condition, where litter plays a
physical protective function against flooding and
may increase the activity of microorganisms.
For soils identified in the studied area:
lithosoil, humosiosoils, rendzinas, districambosoils
and podzols, humus content represents a determining
element of soil fertility, also being a reserve and
source of nutrients and having an  important role in
water retention in soil. Based on humus content we
calculated the humus reserve from soil for an
estimating agricultural productivity.
Thus, figure 1 indicates that humus has small value,
ranging between 45-90 tons/ha on 57.82% surface,
moderate value between 90-140 tons/ha on 35.67%
of surface, a high and very high value between 180-
250 tons/ha on a 6.51% of surface.
Along with the increase of organic matter
content, soil erosion decreases. This happens
because, by increasing the organic matter content of
soil, permeability and the structural stability of
aggregates increase as well, enhancing water
infiltration and adsorption, decelerating this way the
initial moment of leakage and cutting down its
intensity.
Figure 3. Nitrate pollution at 1-15 cm
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Figure 5. Erosion process at the surface
Figure 4. Nitrate pollution at 15-30 cm
PH index is a measurement used in soil studies
to assess soil quality. The influence of pH index on
soil erosion is closely related to the structure and
content of dust. For a heavy soil, increased pH results
condition an increase of soil erosion under the
conditions of fine or very fine structure. If the
structure is medium, granular or prismatic, soil
erosion is inversely related to the reaction of soil.
Looking at the map of soils reaction we can see
that prevails an acid pH index. Therefore, 34.67% of
the surfaces have an pH index between 3.6 and 4.3
and 53.62% have a pH index of 4.5-5.0. Surfaces with
low acid pH index to neutral are very limited, at about
8.05% of total surface. Application of the
amendments for the soils with a pH lower than 5.5 or
hydrolytic sourness smaller than 7 me/100 g aims to
replace adsorbed hydrogen ions and aluminum ions
in the colloidal complex with calcium ions, obtained
by treating the soil with calcium hydroxide or
calcium oxide (burned chalk). Raising the pH value
by one unit in a thickness of 10 cm from soil is
achieved by applying 2-2.5 tons/ha for soils with
light texture, 2.5-3 tons/ha for soils with medium
texture and 3-3.5 tons/ha on heavy textured soils.
Acidophil meadows have a small number of
species, generally with low forage value only for a
limited period in spring and early summer, after
which the interest of animals is low.
These meadows can maintain their nutritional
quality by adding organic fertilizers and organic
additives whereby the biomass could double.
The accession of fertilizers can be balanced by
different measures, such as organic fertilization for 1-
3 days, which improves the amount of feed provided.
From the total surface of 5228.34 hectares
from the studied area, 96.76% (being 5059.1
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hectares) is suitable for current use of meadows and
hay fields.
In recent years it has been recorded an
increase of the number of animals, so the grazing
capacity is some areas is affected, occurring the
overgrazing phenomenon. A source for alpine soil
degradation consists of the excess of nitrates, which
appears from the over usage of organic fertilization.
Nitrate analyzes were made on two depths: 0-15 cm
and 15-30 cm. The content of nitrates in deep cross is
high in old sheepfolds. The excess of nitrates
determined in these areas the evolution of nitro
vegetation, especially Urtica dioica and Rumex
crispus. According MESP (1987) classes of nitric
nitrogen content (NO3-N) are: extremely low very
low ≤ 0.5 1.1-2.0 0.6-1.0 small medium from 2.1 to
3.0 great big 3.1 to 6.0 and 6.1 to 25.0 ≥ 25.1
extremely high.
At 0-15 cm depth, the nitrate content was
high and very high in following locations: at ,,La
Moara”, where there was no grazing between 2011-
2012: 8.3 mg/100 g soil= high nitrate content.
At „Fata Catanii” we recorded the following values:
4.30 mg/100 g soil=high nitrate content, „Lespedea”:
4.21 mg/100 g soil=high nitrate content and at the
„Spring”, in 2011 we had the following values: 2.54
mg/100 g soil=high nitrate content.
At depth of 15-30 cm, the nitrate content was
high and medium in the following locations:
„Zănoaga”, values were 3.18 mg / 100 g soil = high
nitrate content, at the „Mill” in 2011 (2.15 mg / 100
g soil) = medium content of nitrates, at ,,0La Moara”
between 2009-2010 (2.70 mg / 100 g soil) = medium
content of nitrates, at the „Spring” in 2011 (2.54 mg
/ 100 g soil) = medium content of nitrates.
In Universal Soil Loss Equation (USLE)
soil erosion is a factor whose value is quantified
both by direct measurements under standardized
parcels and indirectly through mathematical
calculations.
The Revised Soil Loss Equation
(RUSLE) improves the earlier equation based
on computer programs, including the
parameters for calculating precipitation –
(rainfall), soil erosion, slope length– (slope
length and steepness), vegetal cover- ( crop,
vegetative cover ) and erosion control methods
(P - land practices).
Soil erosion factor in USLE represents the soil
loss due to the raindrops and concentrated leak on
land surface, adequate at single index of erosive
rainfalls measured in standard plots for the leakage
control. This factor includes both the susceptibility of
soils to be eroded, as well as leakage rate, measured
in terms of standardized plots.
The estimation of the actual sheet erosion rata
in alpine meadows was computed with the help of the
well-known Universal adapted by Moţoc in 1979 -
SEVASTEL 2002 respectively RUSLE – Loch and
EVANS from 1995 for covered pastures with
different degrees of erosion and land covered with
forest vegetation.
The surface erosion is the most important risk
indicators of affecting areas in Rodna alpine
meadows. After the calculation of surface erosion
was completed, using the following risk classes, we
had the following results: <3 t/ha/year - erosion
unappreciated, 3-10 t/ha/yr - low erosion, 10-20
t/ha/year- moderate erosion, 20-40 t/ha/year - strong
erosion and > 40 t/ha/year – very strong erosion.
From the studied area of over 5000 hectares
occupied by alpine and subalpine meadows is noted
that 20% is affected by moderate soil erosion, 7.5%
is affected by lower soil erosion and from 72.5% of
surface studied, the erosion is absent.
This is due to herbaceous and forest vegetation
cover.
On the slopes distinguish the presence of
surface erosion and depth erosion (trenches – 0.5- 3m
depth and ravines over 3 m).
Their presences are noted in third lower of the
slopes moderately consolidated rocks with clay and
sandstone.
Also morphometric characteristics such us
slope, slope exposition and energy relief correlated
with altitude directly influences the water and the
circulation of soil substances, process that occurs
from the dominant high peaks draining both
vertically and laterally which influence the erosion of
soils in alpine and subalpine meadows.
4. Conclusion
Habitats persuaded grassy meadows it is
partly operated as subalpine and alpine pastures and
accounted anthropogenic intervention areas,
sometimes overexploited.
The main conclusion is that for the alpine
meadows, the defining factor which influences the
areas and quantities of minimal and maximal soil
erosion is the type of land cover management.
Physico-chemical factors in relation to
overgrazing leading to soil erosion where it needs to
apply special protective treatments for revegetation.
Low humus content and the acidity of soil influence
the soils being more exposed to erosion.
Stronger anthropogenic pressure on soil
degradation due to grazing finds especially near each
sheepfold where there are large grazing areas.Nitrate
analyzes were made on two depths: 0-15 cm and 15-
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30 cm and the content of nitrates in deep cross is very
high in old sheepfolds and high in actual ones.
Also notice the fact that the highest and the
smallest soil erosion values are approximately on the
same metrical surface altitudinal variation.
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